The American College of Sports Medicine recommends that to maintain health, adults should engage in 150 min of moderate/vigorous physical activity (MVPA) per week. The purpose of the current study was to investigate the lowest MVPA dose possible to maintain functional fitness. Functional fitness was assessed using the Senior Fitness Test in 101 women (75.0 ± 7.2 years) from two Midwestern communities. Accelerometer determined daily activity level was assessed for 7 days as participants went about their normal daily activities. MVPA was determined via proprietary filtering, and time spent in this intensity was calculated. A 5-day average of time spent in MVPA was organized into four groups. ANOVAs revealed significant differences between activity groups on all functional fitness measures except back scratch and sit and reach. Results indicate that to maintain lower body function in older women, a threshold of 20 min/day of MVPA for 5 days is needed.
own home (CDC, 2014) . Functional fitness, a concept that can be used to predict the likelihood of an older adult developing disease, disability, hospitalization, and mortality (Aoyagi, Park, Watanabe, Park, & Shephard, 2009) , encompasses the traditional physical fitness parameters such as muscle strength, cardiorespiratory endurance, and flexibility, and also includes balance. According to Jones and Rikli (2002) , the ability of older adults to perform independent living activities (e.g., personal care, housework, shopping) is dependent on their ability to engage in functional movements such as walking, stair climbing, and standing without undue fatigue.
An active lifestyle is critical in delaying the onset of functional limitations, maintaining independence, and improving quality of life. An active lifestyle is defined as actively engaging in 10-min bouts of activities such as brisk walking, gardening, and carpentry (Haskell et al., 2007) that positively contribute to the improvement of physical, mental, and social well-being. The 2008 Physical Activity Guidelines Advisory Committee Report (U.S. Department of HHS, Office of Disease Prevention and Health Promotion, 2008) states that in addition to the health benefits associated with regular physical activity there is a strong relationship between physical activity and higher levels of functional fitness. Staying active helps older adults improve and/or maintain their physical fitness and functional independence (CDC, 2014) .
The degree of these benefits is dependent on the amount, intensity, and mode of activity or exercise people engage in (Brach, Simonsick, Kritchevsky, Yaffe, & Newman, 2004; Haskell et al., 2007; Trost et al., 2002) . The ACSM/ CDC-recommended amount and intensity of physical activity have shown to improve the health of adults 18 years and above (Haskell et al., 2007) , but the amount of moderate/vigorous physical activity (MVPA) necessary to maintain functional fitness, especially within the older population, is yet to be established.
Physical Activity and Functional Fitness
Substantial literature documents that physical activity is related to improved functional fitness and health of older adults (Aoyagi et al., 2009; Brach et al., 2004; Milanović et al., 2013; Purath, Buchholz, & Kark, 2009) . In their study with 3,075 well-functioning older adults, Brach and colleagues found that engaging in 20 to 30 min of moderate-intensity exercise on regular basis, most days of a week, has positive reciprocal prospective effects over time on health and functional fitness. Studying 170 Japanese aged 65 to 84 years, Aoyagi and colleagues (2009) found a significant positive relationship between daily steps, duration of moderate-intensity activities, knee extension torque, and walking speed.
Similarly, Purath et al. (2009) studied the relationship between functional fitness, demographic characteristics, physical activity, and health among 34 community-dwelling participants aged 60 years and older. Functional fitness was assessed using the validated Senior Fitness Test (SFT) protocol (Rikli & Jones, 1999a) . Participants also completed a self-report of their demographics, general health, and physical activity during a period of 1 week. Those who reported fewer chronic conditions and better health condition had better scores on the SFT measures. Participants who reported engaging in more physical activity exhibited significantly better upper and lower body strength, aerobic endurance, and dynamic balance (Purath et al., 2009) .
The amount of physical activity engaged by adults differs with age (Milanović et al., 2013) . Milanović and colleagues have reported consistent empirical support for the idea that there is a significant age-related difference in physical activity level and functional fitness among adults 60 to 80 years old. The present study was intended to describe the extent of physical activity engaged by the participating community-dwelling older women, and was also intended to find whether the participants who engaged in more physical activities had superior functional fitness.
In spite of the benefits of maintaining an active lifestyle, many older adults are inactive. Compared with younger people, older individuals are less likely to be active. Furthermore, the prevalence of older adults meeting physical activity recommendations has declined since 2001. The prevalence of older adults meeting physical activity recommendations is approximately 30% less when compared with younger adults (69% of 18-to 24-year-olds and 39% of adults aged 65 years and older met recommendations; U.S. Department of HHS, 2001 
Purpose of Study
Given the attenuation in the amount of physical activity engaged by older women, the purpose of the current study was threefold. The first objective was to determine the percentage of our sample of older women who met the ACSM's recommendation of engaging in 150 min of moderate-intensity exercise per week, specifically targeting those who engaged in a minimum of 30 min of MVPA, 5 days a week. The second objective was to determine the participants who were classified as normal on the Rikli and Jones SFT, an indicator of functional fitness. The final objectives were to determine if the older women in this sample who engaged in an active lifestyle exhibited superior functional fitness, and if a cutoff point existed where additional activity had no additional impact on functional fitness.
Method

Study Population and Screening
The current study involved 101 women 65 years and older who were selected from a group of adults who responded to flyers posted in seven Senior Centers located in two Midwestern communities. Each volunteer completed questionnaires regarding physical activity to ensure that each did not engage in regular physical activity beyond what was required for normal daily living. Participants were also screened with the EASY (Exercise and Screening for You) questionnaire (Resnick et al., 2008) . Physician permission was requested for those who were considered to be at risk of physical activity. A total of 136 individuals responded to the advertisements, but 125 sedentary individuals met the screening criteria and completed the study which lasted for 2 weeks. Data on 24 of the participants were later excluded because they were less than 65 years old. Thus, data on 101 older women between 65 and 95 years old (75.0 ± 7.2 years) were analyzed for the study. Two Midwestern universities' Institutional Review Board approved the study protocol prior to its implementation.
Procedure
Recruitment procedures that protected participants' rights to confidentiality and guaranteed the voluntary nature of their participation were ensured. After the screening process, all participants received written and oral instructions for the study, and each gave their written informed consent prior to participation. The participants' weights and heights were measured during this time, and were given a locked Kenz Lifecorder accelerometer (Suzuken Company, Nagoya, Japan) to wear during all waking hours over a consecutive 2-week period. They were instructed to take off the accelerometer to bathe or swim. The accelerometer was worn at waist, clipped to a belt or clothing, and centered over the dominant foot. Participants returned their accelerometers after 2 weeks, and their functional fitness was measured using the Jones and Rikli's (2002) SFT protocol. What follows is how the volunteers' physical activities as well as their functional fitness were measured.
Functional fitness assessment. The Jones and Rikli (2002) validated SFT protocol was used to assess participant functional fitness. Using a standardized protocol, each test, except the 6-min walk, was conducted individually. The 6-min walk was conducted in small groups of four to six participants. These tests have been shown to have content and construct validity as well as good test-retest reliability (see Hesseberg, Bentzen, & Bergland, 2015; Rikli & Jones, 1998 , 1999a . Upper body strength and endurance was assessed using the 30-s Arm Curl (arm curl). Lower body strength and endurance was assessed using the 30-s Chair Stand (chair stand). Balance and agility were assessed using the 8-Ft Up and Go (up and go). Upper body flexibility was assessed using the Back Scratch (back scratch); lower body flexibility was assessed using the Chair Sit and Reach (sit and reach). Cardiorespiratory fitness was assessed by performing the 6-Min Walk. For a complete description of the functional fitness assessments, see Jones and Rikli (2002) .
Functional fitness scores were clustered based on Jones and Rikli's (2002) SFT Normal Range Scores. The SFT scores are based on the participant's age and performance on each activity (Chair Stands, Arm Curls, 6-Min Walk, Chair Sit and Reach, Back Scratch, 8-Ft Up and Go). Those scoring below the range were considered below average, those scoring within the range were considered normal, and those scoring above the range were considered above average.
Lifestyle activity assessment. Participants' physical activity intensities were measured by the Kenz Lifecorder accelerometers (Suzuken Company, Nagoya, Japan). The accelerometers recorded physical activity intensities in 10 levels-0 to 9, with higher numbers indicating higher intensity. Acceleration was sampled every 4 s and recorded at 2-min intervals (Crouter, Schneider, Karabulut, & Bassett, 2003) . Intensity levels were determined via a proprietary filtering process that considers frequency and magnitude of accelerations. Previously developed and validated formulas were used to calculate the time spent in each intensity: 0 = non-ambulatory, 1-3 = light, 4-6 = moderate, and 7-9 = vigorous (Crouter et al., 2003) . The Kenz Lifecorder ACCEL has been validated as an accurate step counter (Schneider, Crouter, & Basset, 2004) , and its intensities of 4 to 6 have been shown to correspond to MVPA (4 Metabolic Equivalent of Task [MET] to 6 MET; Takeshima et al., 2002) . The daily activity summary files of each participant were downloaded to an Excel spreadsheet. Time spent in each intensity (sedentary, low, moderate, vigorous) was calculated. A 5-day average was calculated, and MVPA was delineated into 10-min clusters resulting in four groups (see Table 1 ).
Data Analysis
Data were expressed as mean ± SD and screened for outliers, and the assumptions of normality and homoscedasticity. Assumptions of homogeneity of variance and sphericity were evaluated. Frequency distributions were calculated to examine the number of participants meeting the ACSM recommendation for MVPA as well as the number of participants with normal functional fitness as determined by the Jones and Rikli (2002) classification. To examine the relationship between time spent in MVPA and functional fitness, correlations between the 5-day MVPA averages and SFT measures (Chair Stands, Arm Curls, 6-Min Walk, Chair Sit and Reach, Back Scratch, 8-Ft Up and Go) were calculated. To determine cutoff points, moderate-intensity clusters were compared using one-way ANOVA with follow-up post hoc analysis. The cutoff was determined when an increase in MVPA did not result in an increase in the SFT measures. A probability value of less than .05 was considered statistically significant, and a Bonferroni adjustment was used to correct for multiple measurements.
Results
Participant Characteristics
One hundred one women (75.0 ± 7.2 years) completed the assessments. Only 12% (12 of 101) of these women met the ACSM recommendations, spending an average time of 49:42 min per day engaging in MVPA (Table 1) . Ten percent of the sample fell in the 21-to 30-min/day MVPA group and spent an average time of 25:16 min engaging in MVPA. Twenty-four percent fell in the 11-to 20-min/day MVPA group and spent an average time of 14:51 min engaging in MVPA. Fifty-four percent fell in the 10-min or less minutes MVPA group and spent an average time of 3:33 min/day engaging in MVPA.
Functional fitness classifications can be found in Table 2 . Approximately 50% of the participants were classified as normal on all functional fitness measures with the exception of body mass index (BMI; 37% normal), arm curls (42% normal), and back scratches (31% normal). Of the remaining participants, approximately 29% were classified as above normal and 21% were classified as below normal. BMI was again an exception with 63% of participants being classified as above normal. Fifty-one percent of the participants performed above normal on arm curls, and 48% performed below normal on the upper extremity flexibility back scratch measure (Figure 1 ).
MVPA and Functional Fitness
Pearson's product-moment correlations were used to determine if a relationship existed between the participants' 5-day MVPA, functional fitness, age, and weight (Table 3 ). The correlation coefficients indicated that all but age, arm curls, sit and reach, and back scratch were significantly related to MVPA, although the relationship was weak for BMI (r = −.26, p ≤ .01). A moderate relationship was noted between MVPA and weight (r = −.33, p ≤ .001), up and go (r = −.37, p ≤ .001), and chair stands (r = .39, p ≤ .001). The strongest relationship was found between MVPA and the 6-min walk (r = .51, p ≤ .001).
Moderate-Intensity Cutoff Points
To determine if a benefit threshold exists between MVPA and functional fitness, participants were grouped by time spent in MVPA and cutoff points where functional fitness plateaus were established. Comparisons between the four moderate-intensity physical activity groups were made using one-way ANOVAs with follow-up post hoc analysis. Comparisons where no difference occurred between MVPA groups indicated that additional time spent in MVPA did not improve that functional fitness measure. Sig. = significance. *Correlation is significant at the .05 level (two-tailed). **Correlation is significant at the .01 level (two-tailed).
Table 3. (continued)
The results revealed significant differences between groups on all measures except back scratch and sit and reach (Table 1) . With respect to the three lower body functional fitness measures, follow-up post hoc revealed that the 10-min group was significantly different from all groups (p ≤ .05). However, a cutoff was observed at 20 min; there was no difference between the 20-min group and either the 30-min or 30+ minute groups, suggesting that engaging in more than 20 min of MVPA yielded no additional statistical gain on the 6-min walk, chair stand, or up and go. With regard to upper body strength and flexibility measures, less than 30 min of MVPA was detrimental to these measures except for arm curls where less than 10 min of MVPA was detrimental. The one-way ANOVA for arm curl (F = 5.45, p = .002) was significant with follow-up post hoc revealing a cutoff at 10 min. The 10-min MVPA group was different from all groups (20-min, 30-min, and 30+ minute groups) for arm curl. There were no differences between the 20-min, 30-min, and 30+ min groups.
Discussion
The first objective of this study was to determine the percentage of the sample of older women who met the ACSM's recommendation of engaging in 150 min of moderate-intensity exercise per week, specifically targeting those who engaged in a minimum of 30 min of MVPA, 5 days a week. Only 12% of the 101 women met these recommendations. These results are lower than the 2001 report of 39% of adults aged 65 years and older meeting the recommendations, and the 2008 Department of Health and Human Services reporting that only 25% of community-dwelling older women 65 years and older participate in regular physical activities. However, given that the current sample is older and has a larger age range, the activity level appears to be quite similar to the 2008 data.
The second objective was to determine the percentage of our sample of older women who were classified as normal on the Jones and Rikli SFT, an indicator of functional fitness. Approximately 79% of the study sample was considered normal and/or above normal with only 21% defined as below normal on all the six tests. These results are better than that of Collins, Rooney, Smalley, and Havens's (2004) study where they found that about 60% of their 169 study participants performed at or above normal on the SFT normal range scores.
Additional interpretations of this frequency data indicate that although 12% of our study participants met the ACSM recommendations, 50% was functionally fit (classified as normal on the range score for women). The aforementioned findings suggest that, at least for functional fitness, an amount less than the ACSM-recommended MVPA dosage may allow older women to stay in the normal functional fitness range. However, with respect to maintaining a healthy weight, 63% of participants exhibited an above normal BMI. This is likely related to the majority of participants failing to engage in enough physical activity to maintain or reduce their body weight. A tenuous balance exists between BMI and functional fitness, and older adults should consider this when making physical activity and nutrition choices.
Further combining these two areas, the next aim was to determine if time spent in MVPA was related to functional fitness. The relationship was weak for BMI; moderate for weight, up and go, and chair stands. However, a strong positive relationship existed between the 5-day MVPA and the 6-min walk. This suggests that greater time spent in moderate-intensity physical activity is related to better aerobic endurance, lower body strength, and agility/balance. This is important given that lower body function is vital to activities of daily living (ADL), and is critical to the older adults' ability to walk long distances, climb stairs, shop, rise from a chair, bathtub or car; as well as reducing their risk of falling (Jones & Rikli, 2002) . These attributes are also central to older adults' ability to age in place and live independently.
Finally, in seeking to determine a cutoff of MVPA, the current findings suggest that 20 min of MVPA, 5 days per week may be enough to positively affect functional fitness, and that additional time in MVPA may not result in significantly better performance on these lower body measures of functional fitness. For upper body strength and flexibility, the current results suggest that less than 30 min/day of MVPA is unfavorable to performance, and that additional time spent in MVPA did not result in greater gains in upper body strength. However, there is likely little importance to this finding given that there is no significant association found between MVPA and arm curl and the fact that MVPA typically does not involve the upper body. These findings are similar to Aoyagi et al.'s (2009) who reported a relationship between activity level and lower body, but not upper body, on functional measures.
The above-discussed findings support the 2008 Physical Activity Guidelines Advisory Committee Report reporting a strong relationship between physical activity and higher levels of functional fitness. This is also consistent with Milanović and colleagues' (2013) findings who report that "adequate levels" of physical activity are enough to help maintain older individuals' functional and physical fitness. In addition, the current findings agree with Aoyagi and colleagues' (2009) findings of a significant relationship between activity level and lower body function. The current findings were also similar to the results of Brach et al., indicating that older adults who engage in 20-to 30-min moderate-intensity exercise on regular basis, most days of a week, exhibit better functional fitness compared with those who are less active throughout the day. However, the current results are more specific, in that it was determined that 20 min/day of MVPA is the cutoff for functional fitness, less activity is not enough to maintain functional fitness, and any more activity seem to have no additional impact on functional fitness.
Importantly, these findings suggest that an active lifestyle improves the potential for older women to age in place as their ability to live independently is largely dependent on their functional fitness. This supports a report by the U.S. Department of HHS (2001) , suggesting that lifestyle choices, not genetic inheritance, play a major role in influencing one's ability to age successfully; engaging in a physically active lifestyle undoubtedly contributes to successful aging.
Assumptions and Limitations
Results of this study are limited by a few factors. It was assumed that participants wore the accelerometer during all waking hours of the research period. Moreover, accelerometers are not capable of recording some lifestyle activities such as swimming, bicycling, weight-training, yoga, gardening, and dancing, and therefore did not provide an objective measure of all forms of activity (Haskell et al., 2007; Tudor-Locke, Hart, & Washington, 2009 ). Even though we did not ask the participants if any of them engaged in some or all of the aforementioned lifestyle activities, it was assumed that some had engaged in some of such activities. Also, relatively small sample size is a limitation.
Conclusion and Implications
The ACSM recommends that to maintain health, all adults engage in 150 min of MVPA per week. This study was designed to investigate the lowest MVPA dose possible to maintain functional fitness of older women. Our data suggest that a threshold of 20 min/day or 100 min/week of MVPA may be enough to positively affect older women's lower body functional fitness, and additional time spent in MVPA may not result in significant improvements in lower body functional fitness. For older women to benefit from regular physical activity and maintain their upper body strength, our findings show that they need to engage in a minimum of 30 min/day of MVPA. However, given that MVPA does not typically involve upper body activities the application of this finding is limited. Therefore, our findings suggest that older women who are not able to engage in the recommended amount and intensity of physical activity as a result of health conditions can still reap functional fitness benefits by engaging in up to 100 min of MVPA, 5 days per week.
Future Studies
The results of this study suggest that 20 min of MVPA, 5 days a week is enough to affect lower body functional fitness of older women. However, the ACSM also recommends flexibility, strength, and balance exercises. Future studies should incorporate flexibility, strength, and balance exercises to determine a cutoff or dose response of these exercises with respect to their impact on functional fitness of older women. Also, additional studies with the same protocol to replicate results with larger N.
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